Cerebral metabolism during experimental endotoxin shock and after preconditioning with monophosphoryl lipid A.
Preconditioning with low doses of monophosphoryl lipid A (MPL) has been shown to induce endotoxin tolerance and to reduce the metabolic and hemodynamic consequences of endotoxin shock. However, no data are available about the effects of endotoxin preconditioning on cerebral metabolism during endotoxemia. The study was designed to determine the effects of endotoxin preconditioning with MPL on cerebral metabolism via microdialysis compared to muscle tissue metabolism during experimental endotoxemia. In a controlled animal study, continuous endotoxin infusion (1μg/kg b.w. per h) was administrated to 7 female mixed-breed pigs after pretreatment with MPL in incremental doses of endotoxin during days 5-2 before the experiments. In the control group, 7 animals received a saline pretreatment. In addition to hemodynamic monitoring and blood gas analyses, interstitial lactate, pyruvate, glucose and glycerol concentrations in muscle and cerebral tissue were measured using in vivo microdialysis. There were no significant differences between the two groups with respect to hemodynamic parameters, while mixed venous oxygen saturation (SvO2), arterial blood pH and mean pulmonary arterial pressure (MPAP) were significantly higher in the preconditioned group. Cerebral perfusion pressure (CPP) and brain tissue oxygen pressure (ptiO2) values stayed stable throughout the experiment with no inter-group differences. While interstitial concentrations of lactate and glycerol as well as the lactate/pyruvate (LP) and the lactate/glucose (LG) ratio in muscle tissues were significantly increased in control animals compared to those who had been pretreated with MPL; the results of cerebral microdialysis showed no significant changes in interstitial lactate or glycerol levels in both groups. However, the lactate/glucose (LG) ratio in the control group showed a significantly higher increase than in the preconditioned group. Preconditioning with low doses of MPL ameliorates the negative metabolic effects of endotoxin shock in muscle tissue. With regard to cerebral metabolism, the present study suggests that MLP preconditioning provides moderate advantages, at least in an experimental model of endotoxin shock.